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DETAILED ACTION 

1. The Amendment filed on 03/03/2006 has been entered. Claims 1-23 are 
pending in this Office action. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-23 have been considered but 
are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3, 6, 10-11, 13 and 21-22 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Russell et al. U.S. Patent 6,088,390 in view of Molson et al. 
U.S. Patent 6,634,009 B1. 

Regarding claim 1, Russell et al. is directed to a method and system which 
combines a properly designed FEC scheme and the periodic transmission of known 
symbols to obtain a desired error performance in a point-to-multipoint digital 
transmission system employing a DFE which induces error propagation. 
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FIG. 3 illustrates a block diagram of an exemplary digital transmission system. In 
column 3 lines 30-45, Russell et al. teaches that for purposes of illustrating the 
invention, it is assumed that the characteristics of the modulation technique of 
modulator 33 and channel 34 are such that catastrophic error propagation is possible. 
Referring to figure 3, the digital transmission system includes an FEC encoder 31 , an 
interleaver 32 and a modulator 33. FEC encoder 31 and interleaver 32 constitute the 
claimed data receiving circuit; see column 3 lines 20-35. Further in column 3 lines 55- 
65, Russell et al. teaches that a periodic sequence of known symbols, referred to as a 
"refresh sequence", of length at least equal to the length of the feedback filter is 
periodically added to the interleaver output and transmitted (step 400 in figure 4). The 
receiver of this transmission will use knowledge of this sequence to pass correct 
symbols to the feedback filter, and thus terminate any error propagation. 

Russel does not teach an encoder as set forth in the application claim. 

Molson et al. teaches in figure 2 a typical modulator including FEC encoder 222, 
a convolutional interleaver 224 and a convolutional encoder 223; see column 5 lines 5- 
25. In column 1 lines 50-62, as discussed in Molson et al. invention, digital 
communications systems designers can choose many types of error-correction codes to 
reduce the effect of errors in transmitted data, including burst errors that arise during 
transmission of data. Because the use of inner coding and outer coding would further 
enhance error detection and correction, one of ordinary skill in the art would have been 
motivated to modify Russel teachings to implement a convolutional encoder as taught in 
Molson et al. invention. 
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Regarding claim 3, as recited in claim 1 , the modified teachings include a 
convolutional encoder. 

Regarding claim 6, claim 6 is rejected on the same ground as for claim 1 
because claim 1 claims a system performing steps claimed in claim 6. 

Regarding claims 10 and 13, claims 10 and 13 are rejected on the same ground 
as for claim 3 because of similar scope. 

Regarding claim 11, because a periodic sequence of known symbols is 
periodically added to the interleaver output and transmitted because zeros are inserted 
between information bits. Convolutional code includes time varying convolutional code. 

Regarding claim 21, claim 21 is rejected on the same ground as for claim 10 
because of similar scope. 

Regarding claim 22, claim 22 is rejected on the same ground as for claim 11 
because of similar scope. 

4. Claims 2, 7-9 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Russell et al. U.S. Patent 6,088,390. 
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Regarding claim 2, Russell et al. does not teach the known symbols comprise 

zeros. 

However, since the symbols comprising zeros are known sequence, one of 
ordinary skill in the art at the time the invention was made would have been motivated 
to modify Russell et al. teachings to periodically insert zero symbols. 

Regarding claim 7, claim 7 is rejected on the same ground as for claim 2 
because of similar scope. 

Regarding claim 8, because redundant bits are appended in the information 
signal, for the case of memory length equal to two bit symbol, a 0 sequence is inserted 
after each of two information bits as claimed in the application claim. 

Regarding claim 9, using analogous reasons as in claim 8, redundant bits are 
added after each symbol for error correction. Hence, for the case of four-bit symbol, one 
zero can be inserted between every four bits of data points. 

Regarding claim 18, claim 18 is rejected on the same ground as for claim 2 
because of similar scope. 

Regarding claim 19, claim 19 is rejected on the same ground as for claim 8 
because of similar scope. 
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Regarding claim 20, claim 20 is rejected on the same ground as for claim 9 
because of similar scope. 

5. Claims 4-5, 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Russell et al. U.S. Patent 6,088,390 and Molson et al. U.S. Patent 6,634,009 B1 as 
applied to claim 1 above and further in view of Alamouti (previously cited) U.S. Patent 
5,931,965. 

Regarding claim 4, Russell et al. and Molson et al. do not teach the encoder 
being operative for Trellis encoding as set forth in the application claim. 

As discussed in Alamouti invention (see column 7 lines 50-65), trellis-coded 
modulation is a forward error correction coding technique, which is also well known in 
the art. Trellis codes are convolutional codes that are designed and optimized according 
to a specific modulation scheme. In view of the foregoing discussion, one of ordinary 
skill in the art would have recognized that the Trellis encoder 810 as taught in figure 8 of 
Alamouti invention is convolutional encoder. The number of connections between Trellis 
nodes in a Trellis is reduced. The Trellis encoder 810 encodes the expanded data input 
to produce a channel coded data stream. 

Regarding claim 5, referring to Alamouti invention, the convolutional encoder 200 
includes shift register memory units 205, 210, 215, as well as summers 220, 225 as 
shown in figure 2A. Memory units 205, 210, 215 have finite length, e.g. m length, 
corresponding to the claimed memory length m; see figure 2A. Referring to Russell et 
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al. invention, as recited in claim 1, Russell et al. teaches that a periodic sequence of 
known symbols is periodically added to the interleaver output. 

Regarding claim 14, claim 14 is rejected on the same ground as for claim 5 
because of similar scope. 

Regarding claim 15, claim 15 is rejected on the same ground as for claim 4 
because of similar scope. 

Regarding claim 16, claim 16 is rejected on the same ground as for claim 5 
because of similar scope. 

Regarding claim 17, for each binary input sequence to trellis diagram, there is 
one corresponding code word via distinct paths. Therefore, application of code word is 
one-to-one mappings to binary input sequence. 

6. Claims 12 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Russell et al. U.S. Patent 6,088,390 and Molson et al. U.S. Patent 6,634,009 Bias 
applied to claims 10 and 21 above, and further in view of admitted prior art in the 
original disclosure. 

Regarding claims 12 and 23, Russell et al. does not teach the claimed features. 
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Amitted prior art discusses in paragraph [0031] a convolutional code that may 
cause catastrophic error propagation has the following property: there exists an input 
sequence with infinite Hamming weights such that its corresponding code word 
generated by the encoder has a finite Hamming weight. As a first definition, 
convolutional code could be considered catastrophic if its corresponding state-diagram 
contains a circuit in which a nonzero input sequence corresponds to an all-zero output 
sequence. Because the foregoing discussion is the definition and catastrophic error 
code, one of ordinary skill in the art would have recognized that the code causing 
catastrophic error propagation as taught in Russell et al. and Molson et al. invention 
would have such recited properties. 



Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571 -272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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